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The aim of this study was to investigate the influence of a topically administered hygienic preparation containing a 3% ethanolic
extract of Brazilian green propolis (EEP-B) on oral microflora spectrum changes in a group of patients who underwent common
oral surgery procedures. Two gel samples were compared: the tested gel containing an active ingredient, that is, a 3%EEP-B (gel GA),
and a placebo as the negative control (gel GC). The collection of microbiological material included 14 patients requiring surgical
extraction of wisdom molars and short endosseous implant installation. Clinical examinations were carried out as follow-up, that
is, baseline and after 5-6 weeks’ time. During the first and subsequent assessment, swabs were taken from the mucosal surface. The
number of microorganism species was found to have increased following the application of GC gel over the period of 5-6 weeks.
This mainly affected Gram-positive rods and bacilli as well as Gram-negative rods. Application of the GA gel enriched with 3%
EEP-B caused a profound reduction in the amount of Neisseria spp. and Bifidobacterium spp. strains. Elimination of seven species
of microorganisms was observed: Streptococcus acidominimus, Streptococcus oralis, Staphylococcus epidermidis, Veillonella parvula,
Bifidobacterium breve, Bifidobacterium longum, and Lactobacillus acidophilus.

1. Introduction

Optimal oral hygiene is one of the conditions influencing
uncomplicated restitution of operated areas, with a strong
impact on postoperative healing of alveolar structures in
patients who have undertaken minor surgery procedures
within the oral cavity [1, 2]. A strict oral hygiene regimemust

be maintained for at least 7 days after the procedure, to make
the patient feel comfortable and safe [3, 4]. The preparations
applied topically within the oral cavity, containing organic
substances and antiseptic agents, including gels or mouth-
washes, are widely known for their bactericidal and anti-
inflammatory properties [5–9].
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Invasive dental procedures related to common oral
surgery (e.g., third molar extractions) favor bacterial dissem-
ination, causing postoperative inflammatory reactions [10–
12]. They may depend on the severity of the bacterial load,
the duration of microbial exposure, the type of bacterial pre-
dominance (aerobic, anaerobic, or mixed), and the patient’s
predisposition, including underlying diseases and individual
susceptibility to infection [13, 14].These factors play a signifi-
cant role in the onset of possible postoperative complications,
which may be triggered by commensal pathogens and their
toxins in specific circumstances [15]. The colonization of
microflora on various oral surfaces may result most notably
in the incidence of postoperative opportunistic infections,
where the surrounding soft tissues become inflamed as a
result of exposure to the bacteria and yeasts present in saliva
[16, 17]. Opportunistic infections arise due to an imbalance
in the conditions of the oral cavity, such as immunological
suppression and general health conditions affecting the oral
environment [18], or due to compromised oral structures,
which expose the vulnerable oral mucosa to microorgan-
isms [19, 20]. Patients who do not maintain proper oral
hygiene are more susceptible to imbalances in microflora
and opportunistic infections. Bacteria in the oral microflora
may become the etiological factor in other focal microbial
infections, for example, infective endocarditis [20], which can
sometimes develop into life-threatening emergencies if not
treated promptly and effectively. The antibiotic susceptibility
pattern of some oral pathogens may make the selection of an
effective chemotherapeutic regimen difficult [21]. Moreover,
strains isolated from oral infections are frequently resistant
to standard synthetic antibacterial agents. Sincemany reports
have shown that antibiotics are often ineffective in the erad-
ication of oral biofilm, further studies regarding biological
agents, including natural organic substances, may support
the need for alternative antibacterial protocols to be applied
for the treatment of refractory infections caused by oral
microorganisms [9, 22].

Propolis, a natural compound, is a wax/resin mixture
used by bees to seal up holes or slits in their beehives.
It is probably collected by bees from tree buds or other
green plants or it may be a pollen product secreted by
bees as indigestible material [23]. Complex propolis com-
position varies according to its origin [24, 25] and usually
contains resins (40%), waxes (23–30%), polyphenols (14–
16%), polysaccharides (2.5%), volatile matters (>10%), and
mechanical additives [23, 26, 27]. A number of propolis
preparations, showing biological activity, have been obtained
through organic solvent extraction. Among these solvents,
ethanol is themost commonly used, and the ethanolic extract
of propolis (EEP) has wide practical applications [28, 29].

This study aimed to determine the antimicrobial effect
of the hygienic preparation (gel) containing 3% ethanolic
extract of Brazilian green propolis (EEP-B) on the oral
microflora spectrum changes, in the context of postoperative
prevention of surgical complications, in a group of out-
patients who underwent common oral surgery procedures,
including extraction of third molars and a single installation
of short endosseous implants.

2. Material and Methods

2.1. Propolis. Rawpropolis was collected from the beekeeping
section of the Seiri Alimentos Naturais, Brazil. Propolis sam-
ples were obtained from colonies of Africanized honeybees
(Apis mellifera) inMinas Gerais State, southeast Brazil. Green
propolis collected in the southern region of Brazil belongs
to Group 12 (propolis G12), as twelve distinct groups of
Brazilian propolis have been classified according to their
botanical origin and biological properties: five from the
south, six from the northeast, and one from the southeast
named propolis “green” [26, 30]. However, only three types
of Brazilian propolis had their botanical origin and chemical
constituents identified [31]. One of these confirmed propolis
types is the studied green propolis fromMinas Gerais State in
southeast Brazil, which is derivedmainly from alecrim plants
Baccharis dracunculifolia (Asteraceae). Baccharis, which con-
tains more than 500 species, appears to be a cosmopolitan
genus distributed in South, Central, and North America.
Large populations of Baccharis species are present in the field
vegetation in Brazil [32].

The unprocessed Brazilian green propolis was sent to
the Nihon Natural Therapy Co. Ltd. (Tokyo, Japan) for
preparation of the propolis extract. Propolis was extracted
in 95% V/V ethyl alcohol, in a hermetically sealed glass
vessel, for 4 days, at 37∘C, under occasional shaking. The
ethanolic extract of Brazilian green propolis (EEP-B) was
then filtered and evaporated under reduced pressure at
60∘C. Chemical evidence based on previously described
[33, 34] high-performance liquid chromatography (HPLC-
DAD) analysis suggested that themain flavonoid compounds
presented in EEP-B were kaempferol and quercetin, as well
as other ingredients: cinnamic acid derivatives such as 𝑝-
coumaric acid and artepillin C. The gel with 3% EEP-B (GA
gel) andwithout EEP-B (GC gel—placebo), used in this study,
was prepared by Nippon Zettoc Co., Ltd. (Tokyo, Japan).

2.2. Patients. This clinical study was carried out to investigate
the influence of a propolis-based gel on the postoperative
process of oral soft tissue repair and oralmicrobiota spectrum
changes. This research was conducted between December 1,
2012, and March 1, 2013, in the Oral Surgery Department at
the Academic Centre of Dentistry and Specialist Medicine in
Bytom and in the Specialist Dental Clinic in Katowice, which
provide specialist emergency and planned dental care for
patients requiring minor oral surgery procedures, including
surgical wisdom tooth extraction (partially erupted or fully
impacted) and short endosseous implant installation. The
study included 14 outpatients (seven men and seven women)
aged 18–48 years. All of them came from cities of the Silesian
macroregion cities. Subgroup GA (gel preparation with 3%
EEP-B) included seven patients (threemen and four women),
while subgroup GC (gel preparation without propolis as a
negative control) included the same number of seven patients
(four men and three women).

Patients qualification for the study was based on medical
and dental history, interviews, and a review of the clinical
records. Patients selected were free of systemic illnesses, did
not present with acute infection at the surgical site, and did
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not take antibiotics for at least two weeks before surgery.
All patients were informed on the purpose of the study
and agreed to participate in it. The criteria for exclusion
from the investigation were lack of patient’s valid consent,
medically compromised patients, inability to comply with the
follow-up visit requirements, patients receiving concurrent
antibiotic treatment for any other purpose, individuals with
confirmed adverse reactions to bee products, nursing or
pregnantwomen, and recent postoperative oral surgery cases.
The research programme was approved by the Bioethics
Committee of the Silesian Chamber of Medicine (Resolution
number 6/2000, dated 01.03.2000).

2.3. Clinical Protocol. Surgical procedures were performed by
three operators, specialists in oral surgery or registrars in oral
surgery. In all cases, the inferior alveolar, lingual, and buccal
nerves were anesthetized with two anesthetic cartridges of
2% lidocainewith 1 : 50000 epinephrine (Xylestesin, 3MESPE,
Germany) or 4% articaine with 1 : 200000 epinephrine (Sep-
tanest, Septodont, France). As in the vast majority of cases of
surgical wisdom tooth removal, standard trajectory incisions
weremade along the retromolar area to the secondmolar and
another incision was made as a vertical releasing incision on
the mesial side of the lower second molar. Bone removal was
performed using a surgical bur as needed. After extraction of
the tooth, the socket was cleaned and any solid remnants were
removed.

Fourteen patients were randomly assigned to two groups
of seven subjects each, which received an unlabeled GA gel
or a negative control GC gel. Each patient was given the
gel in an unlabeled packet. Preparations with propolis or
without propolis were assigned at random. The investigator
did not know the contents of the packets either. Oral hygiene
instructions were given in an attempt to improve the sub-
jects’ oral hygiene before entry into the study. All patients
received professional advice regarding oral hygiene and were
instructed to brush their teeth at least two times a day with
the gel for at least two minutes and to refrain from all other
oral hygiene measures until the next examination.

At the first visit (on the day of the surgery), the history
was taken and a clinical examination was performed, the
latter including an assessment of the dentition. A sample
was taken from the mouth floor mucosa for microbiological
testing. The patient was instructed as regards oral hygiene.
During the reassessment appointment (day 7 after surgery)
the sutures were removed. At the first visit, the history was
taken, concerning eating habits, consumption of tea, coffee,
and alcoholic beverages, regular appointments at the dentist,
and frequency of cleaning the teeth. Also, some questions
were asked about education and financial status. A standard
swab for microbiological examination was taken from the
mucosal surface of the region where surgical extraction of the
impacted tooth or implant installation was to be performed.
Following the surgery, each patient received a packet of a
gel with no name on it and was instructed to use it twice
a day. In addition, brushing the teeth by the Fones method
was recommended.The patients did not use any other means
or methods for cleaning their teeth throughout the study.
Postoperative care was given.

The second visit (5-6 weeks after surgery) consisted of
clinical examinations and swabbing for microbiological test-
ing. The history was taken with special attention paid to how
many times per day the teethwere cleaned tomaintain proper
oral hygiene. Clinical examination included an assessment of
oral hygiene, the periodontium, and the mucosa. Samples of
biological material were taken from the postoperative region
for microbiological testing.

2.4. Microbiological Investigation. Microbiological tests were
performed by the Department of Microbiology and Immu-
nology in Zabrze of the Medical University of Silesia in
Katowice. The samples were inoculated on suitable culture
media (Columbia agar, Schaedler K3 agar, and Sabouraud
agar) from bioMerieux (Marcy l’Etoile, France). Aerobic
bacteria were propagated on Columbia agar solid medium
with 5% sheep blood at 37∘C. Anaerobic bacteria were
propagated on Schaedler K3 solid medium with 5% sheep
blood at 37∘C under anaerobic conditions using a GENbag
Anaer (bioMerieux, Marcy l’Etoile, France). Candida fungi
were propagated on selective Sabouraud agar solid medium
at 35∘C under aerobic conditions. Upon isolation and further
culture of each microorganism, their species were identified
by the following tests: Api 20 E, Api 20 NE, and Api Candida
(bioMerieux, Marcy l’Etoile, France) and ENTEROtest 24 N,
NEFERMtest 24 N, STREPTOtest 24, STAPHYtest 24, and
ANAEROtest 23 (Erba-Lachema, Brno, Czech Republic).

The data from individual patients were treated as con-
fidential and were not identifiable in any documentation
that emerged in relation to the examination. The study
represented a separate part of themain research project at the
Medical University of Silesia supported by the Grant KNW-
2-102/10 and was performed following the guidelines of the
Declaration of Helsinki.

2.5. The Statistical Analysis. Thestatistical differences between
groups were determined by analysis of variance followed
by the unpaired Student 𝑡-test and the Mann-Whitney 𝑈
test, depending on how well the results correlated with a
normal distribution. Differences between the mean values
were considered to be statistically significant at 𝑝 < 0.05. The
STATISTICA version 10 software (StatSoft, Cracow, Poland)
was used to perform the statistical analysis.

3. Results

Fourteen patients successfully completed the study according
to the research protocol. There were seven male (50%)
and seven (50%) female patients, with a mean age of 39.7
years. All patients presented with a single region proce-
dure. The mandibular retromolar triangle was the most
frequent location for a single-space odontogenic problem
(pericoronitis)—71.5%—followed by the anterior mandibular
alveolar region (short dental implants installation)—28.5%.
The dental implants were designed as a fixed, endosseous
support for prosthodontic overdentures.

Microbiological testing of the samples harvested from
the surgical area of the seven patients using the GA gel
with 3% EEP-B for 5-6 weeks detected a smaller number of
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Table 1: Changes in oral microflora of patients using gel GC without propolis and those using gel GA with the addition of 3% EEP-B.

Isolated microorganisms
Number of isolated strains

GC gel (𝑛 = 7) GA gel (𝑛 = 7)
Test I Test II Test I Test II

Gram (+)
Streptococcus mitis 5 5 4 3
Streptococcus oralis 1 0 1 0
Streptococcus sanguinis 1 1 0 1
Streptococcus salivarius 1 1 3 2
Streptococcus vestibularis 1 0 2 1
Streptococcus acidominimus 0 0 1 0
Staphylococcus aureus MSSA 2 1 0 1
Staphylococcus epidermidis MSCNS 1 0 1 0
Ruminococcus productus 0 1 0 0
Sarcina sp. 0 1 1 1

Gram (−)
Neisseria spp. 7 6 5 2
Veillonella parvula 1 1 1 0
Aeromonas caviae 0 0 0 1
Bifidobacterium adolescentis 0 3 2 1
Bifidobacterium breve 0 0 1 0
Bifidobacterium dentium 0 2 0 1
Bifidobacterium longum 0 0 1 0
Lactobacillus acidophilus 0 0 1 0
Actinomyces viscosus 1 0 0 0
Actinomyces israelii 0 0 0 1
Burkholderia cepacia 1 0 0 0
Capnocytophaga ochracea 0 1 0 0
Campylobacter gracilis 0 0 0 1
Enterobacter amnigenus 0 1 0 0
Enterobacter kobei 0 0 0 1
Klebsiella oxytoca 1 0 0 0
Klebsiella pneumoniae 0 1 0 1
Prevotella disiens 0 1 0 0

Fungi
Candida albicans 3 3 5 5

Total number of strains 26 29 29 23
Test I—sample collected before GC or GA gel application (baseline).
Test II—sample collected 5-6 weeks following GC or GA gel application (final assessment).

microorganism isolates as compared to the first microbiolog-
ical test performed prior to using the GA gel. Test I revealed
29 microorganism isolates representing 14 species, whereas
test II (after 5-6 weeks) revealed 23 microorganism isolates
representing 16 species (Table 1).

The following observations were made:
(i) elimination of six bacterial species: Streptococcus aci-

dominimus, Streptococcus oralis, Staphylococcus epi-
dermidis, Veillonella parvula, and Bifidobacterium
breve, all of them appearing in the mouth microflora,

and Lactobacillus acidophilus, being cariogenic, and
their removal certainly made a positive effect;

(ii) enrichment of the mouth microflora by eight new
microorganisms: Streptococcus sanguinis, Staphylo-
coccus aureus, and Bifidobacterium dentium, appear-
ing in the physiologicalmouthmicroflora;Aeromonas
caviae, appearing in water and damp environments,
originating in contaminated water or food, likely to
cause infection of wounds and connective tissue;Acti-
nomyces israelii, appearing in the mouth microflora,
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Table 2: Percentage of isolatedmicroorganisms strains in propolis group, GA, and control group, GC (baseline—test I, final assessment—test
II).

Isolated microorganisms GC gel (𝑛 = 7) GA gel (𝑛 = 7)
Test I [%] Test II [%] Test I [%] Test II [%]

Gram (+) facultative anaerobes
Streptococcus mitis 19.2 17.25 13.79 13.04
Streptococcus oralis 3.85 0.00 3.44 0.00
Streptococcus sanguinis 3.85 3.45 0.00 4.34
Streptococcus salivarius 3.85 3.45 10.34 8.69
Streptococcus vestibularis 3.85 0.00 6.89 4.34
Streptococcus acidominimus 0.00 0.00 3.44 0.00
Staphylococcus aureus MSSA 7.70 3.45 0.00 4.34
Staphylococcus epidermidis MSCNS 3.85 0.00 3.44 0.00
Actinomyces viscosus 3.85 0.00 0.00 0.00
Actinomyces israelii 0.00 0.00 0.00 3.34
Lactobacillus acidophilus 0.00 0.00 3.44 0.00

50.00 27.6∗ 44.8 39.1∗

Gram (+) anaerobes
Ruminococcus productus 0.00 3.45 0.00 0.00
Sarcina sp. 0.00 3.45 3.44 4.34
Bifidobacterium adolescentis 0.00 10.35 6.89 4.34
Bifidobacterium breve 0.00 0.00 3.44 0.00
Bifidobacterium dentium 0.00 6.9 0.00 4.34
Bifidobacterium longum 0.00 0.00 3.44 0.00

0.00 24.1∗ 17.25 13.0
Gram (−) facultative anaerobes

Neisseria spp. 27.0 20.68 17.24 8.69
Capnocytophaga ochracea 0.00 3.44 0.00 0.00
Enterobacter amnigenus 0.00 3.44 0.00 0.00
Enterobacter kobei 0.00 0.00 0.00 4.34
Klebsiella oxytoca 3.85 0.00 0.00 0.00
Klebsiella pneumoniae 0.00 3.44 0.00 4.34
Burkholderia cepacia 3.85 0.00 0.00 0.00
Aeromonas caviae 0.00 0.00 0.00 4.34

34.5 31.0 17.24 21.7
Gram (−) anaerobes

Veillonella parvula 3.84 3.44 3.47 0.00
Campylobacter gracilis 0.00 0.00 0.00 4.35
Prevotella disiens 0.00 3.44 0.00 0.00

3.84 6.89 3.47 4.35
Fungi

Candida albicans 11.53 10.34 17.24 21.73
∗Significance 𝑃 < 0.05 (compared to baseline data from test I).
Test I—sample collected before GC or GA gel application (baseline).
Test II—sample collected 5-6 weeks following GC or GA gel application (final assessment).

an etiological factor of actinomycosis; Campylobac-
ter gracilis, its chief reservoir being animals, but
pathogenic for humans, that is, gastroenteritis, sys-
temic infections, septic thrombophlebitis, arthritis,
and cerebrospinal meningitis; Enterobacter kobei,
widely common in the environment, causing hospital
infections, particularly wound infections; Klebsiella
pneumoniae, appearing often in the gastrointestinal

tract microflora as an opportunistic pathogen (pneu-
monia, hospital infections).

Table 2 presents the percentage of the main isolated
species in the propolis GA group and the control GC group.
The application of GA gel enriched with propolis extract
caused a profound reduction in the number of Gram-positive
anaerobes.
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Table 3: Total amount of isolated microorganisms present in swabs from oral cavity of surgical patients using gel without propolis (GC
preparation) and gel with 3% EEP-B (GA preparation).

Gram (+) cocci Gram (−) cocci Gram (−) rods Gram (+) rods and bacilli Fungi Total [𝑛]
GC preparation

Test I 12 8 2 1 3 26
Test II 10 7 4 5 3 29

GA preparation
Test I 13 6 0 5 5 29
Test II 9 2 3 4 5 23
Test I—sample collected before GC or GA gel application (baseline).
Test II—sample collected 5-6 weeks following GC or GA gel application (final assessment).

As far as the other isolatedmicroorganisms are concerned
(Bifidobacterium longum, Sarcina sp., and Candida albicans),
an identical number of isolates were detected by both micro-
biological tests. The effect of propolis on Candida albicans
was distinctive and nonsignificant. C. albicans was isolated
by test I in five patients and by test II in four of them and
in one new patient, which means that this microorganism
was only eliminated in one patient from the oral cavity
microflora. Analysis of the influence of propolis gel on the
mouth microflora showed beneficial changes in quantity.
Test II revealed fewer microorganism isolates (by six) than
test I, and the quality of the composition improved through
eliminating potential bacterial pathogens while maintaining
the proper composition of the physiological flora.

On the other hand, no such beneficial changes were
observed in the group of seven patients who used the GC gel
without propolis for oral hygiene. Quality changes were fairly
similar to those observed in patients who used the propolis
gel. After 5-6 weeks of using the propolis-free preparation, an
increased number of microorganism isolates were detected.
Test I on the sample harvested from surgical areas revealed
26 isolates of 13 species, and test II revealed 29 isolates
representing 15 different species. The second microbiological
test revealed the following changes:

(i) elimination of six microorganism species: Streptococ-
cus oralis, Streptococcus vestibularis, and Staphylococ-
cus epidermidis MSCNS, appearing in the mouth
physiologicalmicroflora;Actinomyces viscosus, respon-
sible for parodontopathies and the development of
dental caries; Burkholderia cepacia, responsible for
opportunistic hospital infections, including respi-
ratory tract infections; Klebsiella oxytoca, likely to
appear in gastrointestinal tract microflora, as an
opportunistic pathogen (pneumonia, hospital infec-
tions);

(ii) enrichment of the mouth microflora by eight new
species: Ruminococcus productus, Sarcina sp., Bifi-
dobacterium adolescentis, Bifidobacterium dentium,
Capnocytophaga ochracea, and Enterobacter amni-
genus, widely common in the environment, caus-
ing nosocomial infections, chiefly wound infections;
Klebsiella pneumoniae, likely to appear in the gas-
trointestinal tract microflora, as an opportunistic
pathogen (pneumonia, hospital infections);Prevotella

disiens, appearing in the mouth microflora, likely to
cause gingivitis, pharyngitis, lower airway inflamma-
tion, and head or neck abscesses.

Furthermore, test II performed on patients using the gel
GC without propolis showed a smaller number of Staphylo-
coccus aureus (MSSA) and Neisseria sp. isolates. In the case
of the other isolated microorganisms (Streptococcus mitis,
Streptococcus sanguinis, Streptococcus salivarius, Veillonella
parvula, and Candida albicans), an identical number of
isolates were detected in both microbiological tests. No
beneficial effects of propolis leading to the elimination of the
fungus Candida albicans from the mouth microflora were
shown. Test I allowed the isolation of C. albicans in three
patients and test II revealed C. albicans in the same three
patients.

Microbiological tests performed on 28 samples collected
from the oral cavity revealed 107 isolated microorganisms.
They represented 29 species, which were later divided into
the following groups: Gram-positive cocci, which contained
Streptococcus mitis, Streptococcus oralis, Streptococcus san-
guinis, Streptococcus salivarius, Streptococcus vestibularis,
Streptococcus acidominimus, Staphylococcus aureus, Staphy-
lococcus epidermidis, Ruminococcus productus, and Sarcina
sp.; Gram-negative cocci, such as Neisseria spp., Veillonella
parvula; Gram-negative rods, such as Klebsiella pneumo-
niae, Klebsiella oxytoca, Enterobacter amnigenus, Enterobac-
ter kobei, Burkholderia cepacia, Capnocytophaga ochracea,
Campylobacter gracilis, and Prevotella disiens; and Gram-
positive rods and bacilli, such as Bifidobacterium adolescentis,
Bifidobacterium dentium, Bifidobacterium breve, Bifidobac-
terium longum, Lactobacillus acidophilus, Aeromonas caviae,
Actinomyces viscosus, and Actinomyces israelii, as well as the
fungus Candida albicans.

In the control group (patients using the gel GC without
propolis), the number of species of microorganisms was
found to have increased, in comparison with the swabs
collected before the preparation was applied. The increase
mainly affected Gram-positive rods and bacilli, as well as
Gram-negative rods. The amount of yeast-like fungi of the
Candida albicans type remained stable (Table 3, Figure 1).

By analyzing the results of quantitative studies in patients
applying the gel with the addition of propolis for six weeks,
one can note that the number of Gram-positive and Gram-
negative micrococci diminished substantially. In the second
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Figure 1: Graphical representation ofmicroorganism strain changes
for the GC preparation (without propolis).
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Figure 2: Graphical representation of microorganism strain
changes for the GA preparation (with 3% EEP-B).

test, Gram-negative rods of Enterobacteriaceae appeared.The
amount of Candida albicans fungi remained stable (Table 3,
Figure 2). After analyzing the qualitative studies of mouth
cavity swabs in patients applying the GC and GA gels, it
was found that, in the case of applying the gel without
the addition of propolis, the analyzed groups of microor-
ganisms contained mainly the following strains: Bifidobac-
terium adolescentis, Bifidobacterium dentium as well as single
strains of Enterobacter amnigenus, Klebsiella pneumoniae,
Prevotella disiens, Capnocytophaga ochracea, Ruminococcus
productus, and Sarcina sp., which had not been present when
treatment commenced. In these studies carried, six species
were eliminated, of such strains, including Streptococcus
oralis, Streptococcus vestibularis, Staphylococcus epidermidis,
Actinomyces viscosus, Burkholderia cepacia, and Klebsiella
oxytoca.

Assessing the species changes in the bacterial flora in
the course of application of the gel with propolis, the
most profound reduction in the amount of microorgan-
isms was achieved in the case of the strains Neisseria spp.

and Bifidobacterium spp. After six weeks of applying the
gel with propolis to the patients, the elimination of seven
species of microorganisms was observed, namely, Strep-
tococcus acidominimus, Streptococcus oralis, Staphylococcus
epidermidis, Veillonella parvula, Bifidobacterium breve, Bifi-
dobacterium longum, and Lactobacillus acidophilus. As in the
case of applying the GC gel, single strains appeared, mainly
belonging to the Gram-negative rods, such as Klebsiella
pneumoniae, Enterobacter kobei, Campylobacter gracilis, or
other species, such as Streptococcus sanguinis, Staphylococcus
aureus, Aeromonas caviae, Bifidobacterium dentium, and
Actinomyces israelii. In both cases (with the application of
the GC or GA gels), no changes were observed as regards
the number of yeast-like fungi of the Candida albicans type
(Table 1).

4. Discussion

In clinical applications, EEP has been shown to have regen-
erative effects, and this observation has been confirmed
by a number of experiments. It has been demonstrated
that local application of a substance containing propolis
encourages the healing of the wounds through reducing
inflammation and relieving pain after oral surgery. Magro-
Filho and de Carvalho observed that topical application of a
propolis hydroalcoholic solution accelerated epithelial repair
after tooth extraction but had no effect on socket wound
healing [35]. Good therapeutic effects of EEP have also
been observed in oral medicine, in cases of dry sockets and
parodontopathies [36–38]. Al-Sultan et al. concluded that
an aqueous extract of propolis as a topical agent following
lower third molar extraction had a slight reducing effect
on the severity of postoperative complications [39]. It was
observed that Brazilian propolis mouthrinse was effective in
suppressing cariogenic infections as well as reducing gingival
inflammation [40, 41]. There is a granted patent in Brazil
about products elaborated with Brazilian green propolis for
use in dentistry [42].

EEP has bactericidal [43, 44], fungicidal [45, 46], anti-
inflammatory [47, 48], and antioxidative properties, as well
as the ability to scavenge free radicals [24, 49]. Nowa-
days, propolis extract is used as an addition to oral care
preparations (toothpastes, mouthwashes, and prophylactic
gels) to enhance their antibacterial, disinfecting, and anti-
inflammatory effects. Propolis has been found to have an
anti-inflammatory effect through the inhibition of cyclooxy-
genase (COX-2) and consequent inhibition of prostaglandin
biosynthesis (PGE

2
) and the ability to scavenge free radicals

produced by neutrophils and macrophages, inhibit inducible
nitric oxide synthase (iNOS), reduce the concentration of
inflammatory cytokines (IL-1𝛽, IL-2, IL-6, IL-10, andTGF-𝛽),
and possess immunosuppressive activity [50–52]. Apart from
the reduction of acute and chronic inflammatory conditions,
propolis accelerates the formation of granulation tissue and
epithelium [53].

Most microorganisms involved in postoperative infec-
tions of the head and neck are of odontogenic origin [54,
55]. Bacteria that were isolated consisted of both aerobic
and anaerobic organisms. The results of the present clinical
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study show the effectiveness of a topical hygienic preparation
containing a 3% ethanol extract of Brazilian green propolis
(EEP-B) against facultative anaerobic oral microorganisms.
However, infections due to anaerobic and Gram-negative
organisms have increased over the last decade in comparison
with past reports in the dental literature [13]. This may be
related to improvements in isolating and culturing methods
of anaerobic organisms from the oral cavity. Our study
showed a predominance in aerobic (strict and facultative)
over anaerobic species isolated. Gram-positive cocci were
the predominant bacteria cultured from our specimens and
Gram-negative rods were the second most common bacteria
isolated. This is consistent with the results of other studies
[56–58].

Recent studies provide new evidence-based support for
the antimicrobial activity of Brazilian green propolis extract
against a range of oral bacteria [34, 36, 43, 44, 59, 60].
Koru et al. investigated the antibacterial efficiency of propo-
lis against certain anaerobic oral pathogens and found it
to be very effective against Peptostreptococcus anaerobius,
Lactobacillus acidophilus, Actinomyces naeslundii, Prevotella
oralis, Prevotella melaninogenica, Porphyromonas gingivalis,
Fusobacterium nucleatum, and Veillonella parvula [61]. They
concluded that the antibacterial property of propolis is due to
the presence of flavonoids and aromatic compounds such as
cinnamic acid.

According to the broad literature, the biologically active
molecules in green propolis are phenolic acids andflavonoids,
which act as scavengers of free radicals and inhibitors
of nitric oxide and inflammatory cytokines production by
macrophages and neutrophils [49–52]. Kaempferide and its
derivatives and cinnamic acid derivatives, 𝑝-coumaric acid
and artepillin C, were the major constituents identified in
a tested sample of Brazilian green propolis extract [30, 32,
33]. Hayashi et al. observed significant antioxidant effects
of kaempferide and artepillin C, compounds isolated from
Brazilian propolis [62]. The results of other studies suggest
a contribution of Brazilian green propolis in the modulation
of chemokine-mediated inflammation, which also exhibits
antioxidant properties by scavenging reactive oxygen species
and inhibiting chemiluminescence reactions [48, 63]. These
biological effects of propolis compounds have a signifi-
cant, direct impact on the viability of the oral microflora,
including the elimination of pathological microorganisms. It
can be assumed that the combined anti-inflammatory and
antibacterial effects of propolis play an important role in the
prevention of postoperative complications in dental patients
after extensive, alveolar procedures.

5. Conclusion

Hygienic preparations enriched with propolis extract might
be used as a natural alternative or additive to chemical means
during the postoperative period associated with oral surgery
procedures. Topical, antibacterial prophylaxis for surgical
dental procedures is recommended when the highest risk
of occurrence of postoperative complications is expected in
patients who have undergone invasive dental procedures.
Maintaining optimal oral hygiene, supported by antiseptic

topical measures (mouthwash, toothpaste, and gel), is funda-
mental in the prevention of alveolar wound infections and in
themajority of clinical cases seems to bemore important than
antibiotic pharmacotherapy.
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